(1)
Interior small-scale processes like micro-scale diffusion and other sources and sinks of buoyancy or 
102
We proceed to rewrite the TRM-G form of the mean tracer budget Eq. (4) as
where B = B b − B T denotes the difference in the streamfunction for eddy-induced velocities for the 104 mean tracer and buoyancy. By rewriting the mean tracer budget Eq. (4) as Eq. (7) However, we now have to take care of the right hand side of Eq. (7). Our aim is to express it as 110 isopycnal and diapycnal diffusion. Therefore, the mean tracer budget is written as i.e. we solve the system
for K I and K D . We obtain after some algebra
where t =T y /T z denotes the negative slope of mean tracer contours and where φ is the angle between 117 the gradients ofT andb (or the angle between isopycnals and isolines of the mean tracer). Note that
118
there is a singularity for t = s or φ = 0 but in that case isopycnals and tracer isolines coincide and 119 isopycnal diffusion is then meaningless, i.e. the value of K I is not relevant anymore (furthermore, 120 B = 0 in that case, see below).
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In the TRM- 
In other words, in the interior of the ocean, the isopycnal diffusivity is approximately given by the We proceed with a discussion of the more relevant three-dimensional case. The zonal average from TRM-G framework are given by given by
two-dimensional example, we rewrite the mean tracer budget as
with B = B b −B T . As before, we aim to represent the eddy flux representation on the right hand side 147 of Eq. (13) as isopycnal and diapycnal diffusion. The difference to the two-dimensional case, however,
148
is that we now need two degrees of freedom for the isopycnal diffusivity, i.e. a tensor for anisotropic 149 isopycnal diffusivity, which complicates the algebra somewhat.
150
There are many possibilities for an anisotropic formulation of isopycnal diffusion. Here, we will refer 151 to isopycnal diffusion in the zonal and meridional directions. The details of the algebraic derivation 152 and in particular our choice for the anisotropic isopycnal diffusion tensor are given in Appendix A,
153
the result is however analogous to the two-dimensional case within the small slope approximation. We
where
denotes zonal isopycnal diffusivity, K rewritten version 2 of MOM2 (Pacanowski, 1995) and is identical to the one used in e.g. Eden et al.
170
(2007b) where more details about the model configuration can be found.
171
After the 10 year spin-up phase, the ocean model was integrated for additional 20 years coupled to a are modelled using standard bulk formulae (Wanninkhof, 1992) . Note, however, that the effective The results also support to use identical thickness and isopycnal diffusivities. at 300 m depth and also for the depth range of the thermocline (Table 2) show similar values as the 265 correlations of isopycnal diffusivities amongst themself (Table 1) .
266
On the other hand, the diagnosis also showed the need of an anisotropic isopycnal diffusivity 
275
There is also a strong depth dependency in the isopycnal diffusivities as already noted by Eden 
282
The effect of strong anisotropic isopycnal diffusivity on the ventilation of the interior of the ocean 283 is in particular relevant for estimates of the oceanic carbon uptake. In the present study, we can only 
311
Appendix A
312
In this appendix we detail our choice and derivation of the anisotropic isopycnal diffusion tensor and 313 its relation to the TRM-G framework. There are many possibilities for an anisotropic formulation 314 of isopycnal diffusion. Here, we will refer to isopycnal diffusion in zonal and meridional direction.
315
For simplicity, we first review the derivation of the diapycnal diffusivity and follow this example to 316 derive isopycnal diffusivities in the zonal and meridional directions. We start be defining a unit vector 
where K D can always be chosen appropriately as long as ∇T is not perpendicular to n b . The flux
323
F dia is a diapycnal diffusive flux and its divergence resembles diapycnal diffusion with the diapycnal 324 diffusivity K D . We now specify two additional vectors pointing along the isopycnal direction and in 325 zonal and meridional direction
where e 1 and e 2 are unit vectors in the zonal and meridional directions respectively. Note that for 327 sloping isopycnals, the magnitude of n 1 and n 2 might differ from one, i.e. they are not unit vectors, 328 but we ignore this issue here for simplicity, since the deviation is small for small slopes, an assumption 329 we will employ below anyway. The corresponding parameterised components of the eddy tracer flux 
I , K 
introducing the negative slopes of the mean tracer t y =T y /T z and t x =T x /T z in meridional and zonal of B 1 and B 2 we find that
For the diapycnal diffusivity we find neglecting again terms o(s 2 ) that I ) isopycnal diffusivity with zonal (K (x) ) and meridional (K (y) ) thickness diffusivity estimated from the different tracer at 300 m depth (first two rows) and for the depth range 200m to 2500 m (lower two rows). Regions in which the difference in the slopes of mean buoyancy and tracer are less than 10 −6 and where diffusivities exceed ±5000 m 2 /s are not used for calculating the correlation. 
